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(57) ABSTRACT

A data sharing system 1s disclosed together with a transmut-
ting terminal apparatus and a receiving terminal apparatus
interconnected and controlled so as to effect efficient data
transiers and concomitant interlocking processes therebe-
tween 1n keeping with network communication status. The
transmitting terminal apparatus i1llustratively includes a trans-
fer rate setting block for setting a transier rate based on how
fast display screen data were transferred previously to the
receiving terminal apparatus, a communication performance
measuring block for measuring communication performance
parameters representative ol network communication perfor-
mance between the transmitting terminal apparatus and the
receiving terminal apparatus, an evaluating block for calcu-
lating evaluation parameters for evaluating the network com-
munication status using at least the transfer rate and the com-
munication performance parameters, and an interlocking
process controlling block for controlling an mterlocking pro-
cess between the transmitting terminal apparatus and the
receiving terminal apparatus by use of the evaluation param-
eters.
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DATA SHARING SYSTEM, TRANSMITTING
TERMINAL APPARATUS, TRANSMITTING
TERMINAL APPARATUS CONTROLLING
METHOD, RECEIVING TERMINAL
APPARATUS, RECEIVING TERMINAL

APPARATUS CONTROLLING METHOD, AND
RECORDING MEDIUM

BACKGROUND OF THE INVENTION

The present invention relates to a data sharing system for
sharing display screen data between a plurality of terminal
apparatuses, as well as to a transmitting terminal apparatus, a
transmitting terminal apparatus controlling method, a rece1v-
ing terminal apparatus, a recerving terminal apparatus con-
trolling method, and a recording medium which stores pro-
grams, all for use by the system.

There exist systems today each designed to transfer data
between a plurality of terminal apparatuses connected via a
network so that the data may be shared between the connected
apparatuses. One such system 1s a display screen sharing
system that has display screen data shared by a plurality of
terminals connected via a network illustratively for net-
worked conference purposes. In a conference based on the
system, a presenter’s terminal apparatus (1.e., transmitting
terminal apparatus) transmits display screen data that are
received by other participants’ terminal apparatuses (receiv-
ing terminal apparatuses) for display on their screens. The
participants in the networked conference are thus able to view
what 1s being presented by the presenter.

Such a data sharing system generally has interlocking
functions in effect between a transmitting terminal apparatus
and receiving terminal apparatuses. The interlocking func-
tions 1illustratively include: a remote operation capability
allowing any one of the recerving terminal apparatuses dis-
playing the shared screen data to let the user operate on the
display screen so as to remotely operate the transmitting
terminal apparatus; a file transfer capability enabling the
receiving terminal apparatuses to receive and store files sent
from the transmitting terminal apparatus; and a chat capabil-
ity permitting users of a plurality of terminals to chat with
messages on their screens 1n real time.

When the system outlined above transmits display screen
data, 1t 1s customary for the system to stick to a predetermined
transier rate for data transmission based on previously
assumed communication conditions. However, the ongoing
network communication status typically varying from
moment to moment can differ significantly from the presup-
posed communication conditions. That can result 1n a huge
loss of time 1n transmitting data. For example, i1 the actual
network bandwidth at the time of transmission happens to be
greater than the presupposed network bandwidth, each packet
could potentially transport more data than planned but is
bound to convey a predetermined small amount of data. That
1s 1nefficient and wasteful.

In another example, 11 there occur delays or losses 1n data
transters, the interlocking process between the transmitting
and the receiving terminal apparatuses may well end up
faulty. Under these conditions, real-time-oriented capabilities
such as remote operation and chat can effectively cease func-
tiomng. Conventionally, however, these functions are left
apparently operable even though they are not. The user may
then select or try to operate these functions without realizing,
they are currently unavailable. This can result 1n a significant
decline 1n the user’s work efficiency.

The present invention has been made 1n view of the above
circumstances and provides a data sharing system for permut-
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2

ting efficient data transfers and concomitant imterlocking pro-
cesses between a plurality of terminal apparatuses depending
on the communication status of a network connecting the
apparatuses; as well as a transmitting terminal apparatus, a
transmitting terminal apparatus controlling method, a rece1v-
ing terminal apparatus, a recerving terminal apparatus con-

trolling method, and a recording medium which stores pro-
grams, all for use by the system.

SUMMARY OF THE INVENTION

In carrying out the invention and according to a first aspect
thereot, there 1s provided a data sharing system having at least
display screen data shared between at least one transmitting
terminal apparatus and at least one receiving terminal appa-
ratus connected via a network. The transmitting terminal
apparatus includes a transfer rate setting means for setting a
transier rate based on how fast the display screen data were
transierred previously to the receiving terminal apparatus, a
communication performance measuring means for measur-
ing communication performance parameters representative
ol network communication performance between the trans-
mitting terminal apparatus and the receiving terminal appa-
ratus, an evaluating means for calculating evaluation param-
eters for evaluating network communication status using at
least the transier rate and the communication performance
parameters, and an interlocking process controlling means
for controlling an 1nterlocking process between the transmiut-
ting terminal apparatus and the receiving terminal apparatus
by use of the evaluation parameters. The receiving terminal
apparatus includes a screen receiving means for receiving the
display screen data transterred from the transmitting terminal
apparatus, and a communication performance measurement
responding means for responding to a signal transmitted by
the transmitting terminal apparatus for measuring the com-
munication performance parameters. The receiving terminal
apparatus 1s controlled by a signal coming from the interlock-
ing process controlling means.

Where the data sharing system above 1s 1n use, the trans-
mitting terminal apparatus provides at least part of the display
screen data being displayed on 1ts display screen to the recerv-
ing terminal apparatus. The recerving terminal apparatus
receives the display screen data provided by the transmitting,
terminal apparatus, subjects the received data to a rendering,
process, and displays the processed data on 1ts display screen.
The system thus allows at least part of the display screen data
in the transmitting terminal apparatus to be shared by the
receiving terminal apparatus.

According to a second aspect of the mvention, there 1s
provided a transmitting terminal apparatus for transmitting at
least screen display data to at least one receiving terminal
apparatus connected via a network. The transmitting terminal
apparatus includes a transfer rate setting means for setting a
transier rate based on how fast the display screen data were
transierred previously to the receiving terminal apparatus, a
communication performance measuring means for measur-
ing communication performance parameters representative
ol network communication performance between the trans-
mitting terminal apparatus and the receiving terminal appa-
ratus, an evaluating means for calculating evaluation param-
eters for evaluating network communication status using at
least the transier rate and the communication performance
parameters, and an interlocking process controlling means
for controlling an interlocking process between the transmiut-
ting terminal apparatus and the recerving terminal apparatus
by use of the evaluation parameters.
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Where the transmitting terminal apparatus above 1s 1n use,
the transfer rate setting means sets an optimum transier rate
reflecting the ongoing network communication status on the
basis of previous transier results such as the transfer rate in
cifect when the display screen data were transterred from the
transmitting terminal apparatus to the receiving terminal
apparatus and the time required to complete such a data
transfer.

The communication performance measuring means mea-
sures at predetermined time intervals the communication per-
formance parameters representative of network communica-
tion performance between the transmitting terminal
apparatus and the receirving terminal apparatus. The commu-
nication performance parameters are constituted illustra-
tively by a delay time and a packet loss rate. The transmitting
terminal apparatus 1s thus capable of collecting data such as
the transfer rate and communication performance parameters
representative of network communication status. The evalu-
ating means ol the apparatus calculates the evaluation param-
cters ol the ongoing network communication status using a
plurality of data items made up of the collected transter rate
and communication performance parameters. The calculated
evaluation parameters make 1t possible to monitor the current
network communication status with ease.

Using the evaluation parameters obtained periodically, the
interlocking process controlling means controls the interlock-
ing process between the transmitting terminal apparatus and
the recerving terminal apparatus suitably in keeping with the
ongoing network communication status. The controlling
means can take action immediately 11 the status becomes such
as to exclude effectively the feasibility of real-time-oriented
processing between the transmitting terminal apparatus and
the receiving terminal apparatus. The action thus taken helps
the user to avoid wastetul attempts at mitiating the currently
unavailable process, whereby the user’s work efficiency 1s
improved.

The transmitting terminal apparatus above may preferably
include a transier rate determining means for calculating a
predicted completion time of a data transier based on a pre-
determined transfer rate, the transfer rate determining means
turther determining whether the data transier 1s completed
within the predicted completion time. The transfer rate setting
means may change the transier rate it at least a predetermined
number of results of the determination by the transfer rate
determining means are consecutively equal.

The transifer rate determining means of the transmitting
terminal apparatus above may preferably calculate a pre-
dicted completion time of each single-packet data transfer
based on the previously determined transfer rate, and may
determine whether the transier of each packet 1s completed
within the predicted completion time. If the results of the
determination by the transfer rate determining means are
found equal consecutively for at least a predetermined num-
ber of times, the transfer rate setting means may change the
transier rate. This preferred structure makes 1t possible to
establish and maintain an optimum transier rate retlecting the
current network communication status.

The communication performance parameters may prefer-
ably 1include at least one of two factors consisting of a delay
time and a packet loss rate detected during signal exchanges
between the transmitting terminal apparatus and the recerving,
terminal apparatus. The delay time 1s a time that elapses from
the time the transmitting terminal apparatus transmits a com-
mand for delay time measurement to the recerving terminal
apparatus, until the receiving terminal apparatus upon receipt
of the transmitted command returns a response command
which 1s received by the transmitting terminal apparatus. If no
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4

response command 1s returned by the recerving terminal
apparatus within a predetermined time period, a packet loss 1s
recognized. The packet loss rate 1s calculated based on the
number of delay time measurements taken between the most
recent packet loss and the preceding packet loss.

The evaluating means may preferably calculate the evalu-
ation parameters based on values obtained by weighting pre-
vious values of the transier rate and communication perfor-
mance parameters, and the most recent values of the transter
rate and communication performance parameters. By using
the weighted values not only of the most recent transier rate
and communication performance parameters but also of the
previous transfer rate and communication performance
parameters, this preferred structure permits evaluation of the
network communication status stably without being bothered
by 1rregular disturbances.

If there exist a plurality of values of the evaluation param-
cters, the interlocking process controlling means may prefer-
ably control the interlocking process using values obtained by
weilghting the plurality of values of the evaluation parameters
in keeping with different types of the interlocking process.
Where diverse kinds of interlocking processing are concur-
rently 1n progress, this preferred structure can control the
different processing sessions appropriately.

The mterlocking process controlling means may prefer-
ably either enable or disable interlocking functionality
depending on different types of the interlocking process. In
keeping with the ongoing network communication status, this
preferred structure may disable any function that turns out
cifectively unusable for the moment and may inform the user
thereof. This helps the user to avoid wasteful attempts at
starting the function 1n question, thereby improving the user’s
work efficiency.

The mterlocking process may preferably concern at least
one of three operations consisting of a remote operation, a
chat, and a file transier. The remote operation 1s a process 1n
which one of the transmitting and the recerving terminal
apparatuses remotely operates another terminal apparatus.
The chat 1s a process carried out between at least one trans-
mitting terminal apparatus and at least one receiving terminal
apparatus. The file transfer 1s a process effected between at
least one transmitting terminal apparatus and at least one
receiving terminal apparatus.

The transmitting terminal apparatus may preferably
include a displaying means for displaying communication
status information about the network by use of the evaluation
parameters. Parameter values may be displayed illustratively
in meter form on a display screen. By displaying the current
communication status information about the network on the
screen, this preferred structure allows the user to grasp the
ongoing network communication status with ease.

Where there exist a plurality of values of the evaluation
parameters, the displaying means may preferably display the
communication status information using values obtained by
weighting the plurality of values of the evaluation parameters
for display purposes. The manner of weighting the values
need not be fixed; 1t may be varied depending on the current
status. This preferred structure provides the user with perti-
nent information for grasping the network communication
status at the moment.

According to a third aspect of the invention, there 1s pro-
vided a recording medium which stores a program in a man-
ner readable by a computer of a transmitting terminal appa-
ratus for transmitting at least screen display data to at least
one receiving terminal apparatus connected via a network.
The program causes the computer of the transmitting terminal
apparatus to implement a transfer rate setting means for set-
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ting a transier rate based on how fast the display screen data
were transierred previously to the recerving terminal appara-
tus, a communication performance measuring means for
measuring communication performance parameters repre-
sentative of network communication performance between
the transmitting terminal apparatus and the receiving terminal
apparatus, an evaluating means for calculating evaluation
parameters for evaluating network communication status
using at least the transier rate and the communication perfor-
mance parameters, and an interlocking process controlling
means for controlling an interlocking process between the
transmitting terminal apparatus and the receiving terminal
apparatus by use of the evaluation parameters.

According to a fourth aspect of the invention, there 1s
provided a recetving terminal apparatus for sharing screen
display data with at least one transmitting terminal apparatus
connected via a network, the recerving terminal apparatus
including a screen receiving means for recerving the display
screen data transferred from the transmitting terminal appa-
ratus, and a commumication performance measurement
responding means for responding to a signal transmitted by
the transmitting terminal apparatus for measuring communi-
cation performance parameters. The recerving terminal appa-
ratus 1s controlled by a signal transmitted by the transmitting,
terminal apparatus for controlling an interlocking process
between the transmitting terminal apparatus and the receiving,
terminal apparatus.

Where the receiving terminal apparatus above 1s 1n use, the
screen recerving means recerves the display screen data trans-
ferred from the transmitting terminal apparatus so that the
receiving terminal apparatus may share the received data with
the transmitting terminal apparatus. The recerved data 1s fur-
ther rendered 1nto suitable format for display onto a display
screen of the recerving terminal apparatus. The communica-
tion performance measurement responding means responds
to the signal transmitted by the transmitting terminal appara-
tus for communication performance parameter measurement,
whereby bidirectional communication performance between
the transmitting terminal apparatus and the receiving terminal
apparatus 1s measured. Furthermore, the receiving terminal
apparatus 1s controlled by the signal transmitted by the trans-
mitting terminal apparatus for controlling the interlocking
process between the transmitting terminal apparatus and the
receiving terminal apparatus. If the interlocking process
becomes effectively unusable illustratively because of
adverse network communication status at the moment, the
transmitting terminal apparatus can signal to the recerving
apparatus that no session of the interlocking process should
be selected or imitiated.

With the receiving terminal apparatus above in use, the
interlocking process may preferably concern at least one of
three operations consisting of a remote operation, a chat, and
a file transter. The remote operation 1s a process 1n which one
of the transmitting and the recerving terminal apparatuses
remotely operates another terminal apparatus. The chat 1s a
process carried out between at least one transmitting terminal
apparatus and at least one receiving terminal apparatus. The
file transter 1s a process etiected between at least one trans-
mitting terminal apparatus and at least one recerving terminal
apparatus.

The recerving terminal apparatus may preferably include a
displaying means for displaying communication status infor-
mation about the network by use of evaluation parameters
calculated by the transmitting terminal apparatus for evaluat-
ing network communication status based on the communica-
tion performance parameters. Parameter values may be dis-
played illustratively 1n meter form on a display screen. By
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displaying the current communication status information
about the network on the screen, this preferred structure
allows the user to grasp the ongoing network communication
status with ease.

According to a fifth aspect of the invention, there 1s pro-
vided a recording medium which stores a program in a man-
ner readable by a computer of a recerving terminal apparatus
for sharing display screen data with at least one transmitting
terminal apparatus connected via a network. The program
causes the computer of the recerving terminal apparatus to
implement a screen recerving means for receiving the display
screen data transferred from the transmitting terminal appa-
ratus, and a communication performance measurement
responding means for responding to a signal transmitted by
the transmitting terminal apparatus for measuring communi-
cation performance parameters. The recerving terminal appa-
ratus 1s controlled by a signal transmitted by the transmitting
terminal apparatus for controlling an interlocking process
between the transmitting terminal apparatus and the recerving
terminal apparatus.

According to a sixth aspect of the invention, there is pro-
vided a transmitting terminal apparatus controlling method
for use by a transmitting terminal apparatus in a data sharing
system having at least display screen data shared between at
least one transmitting terminal apparatus and at least one
receiving terminal apparatus connected via a network. The
transmitting terminal apparatus controlling method includes
the steps of setting a transfer rate based on how {fast the
display screen data were transierred previously to the receiv-
ing terminal apparatus, measuring communication perfor-
mance parameters representative ol network communication
performance between the transmitting terminal apparatus and
the recewving terminal apparatus, calculating evaluation
parameters for evaluating network communication status
using at least the transier rate and the communication perfor-
mance parameters, and controlling an interlocking process
between the transmitting terminal apparatus and the recerving
terminal apparatus by use of the evaluation parameters.

Where the transmitting terminal apparatus controlling
method above 1s used 1n conjunction with the data sharing
system 1ncluding the transmitting and receiving terminal
apparatuses, the transmitting terminal apparatus 1s arranged
to set an optimum transfer rate retlecting the current network
communication status for efficient data transfer. By collecting
data from time to time about how communication 1s taking
place over the network and by calculating the evaluation
parameters accordingly, the transmitting terminal apparatus
under control of the inventive method can readily recognize
the network communication status and regulate the interlock-
ing process with regard to the recerving terminal apparatus 1n
keeping with the recognized communication status. For
example, the inventive method allows the transmitting termi-
nal apparatus to take action immediately 1f the status becomes
such as to exclude effectively the feasibility of real-time-
oriented processing between the transmitting terminal appa-
ratus and the recerving terminal apparatus. The action thus
taken helps the user to avert wasteful attempts at starting the
currently unavailable process, whereby the user’s work effi-
ciency 1s improved.

The transmitting terminal apparatus controlling method
above may preferably include the step of calculating a pre-
dicted completion time of a data transfer based on a prede-
termined transier rate, before determining whether the data
transier 1s completed within the predicted completion time.
The transier rate setting step may change the transfer rate 11 at
least a predetermined number of results of the determination
in the transier rate determining step are consecutively equal.
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Preferably, the communication performance parameters
may include at least one of two factors consisting of a delay
time and a packet loss rate detected during signal exchanges
between the transmitting terminal apparatus and the receiving,
terminal apparatus.

The evaluating parameter calculating step above may pret-
erably calculate the evaluation parameters based on values
obtained by weighting previous values of the transfer rate and
communication performance parameters, and the most recent
values of the transfer rate and communication performance
parameters.

If there exist a plurality of values of the evaluation param-
cters, the iterlocking process controlling step may prefer-
ably control the interlocking process using values obtained by
weighting the plurality of values of the evaluation parameters
in keeping with different types of the interlocking process.

The interlocking process controlling step may preferably
either enable or disable interlocking functionality depending
on different types of the interlocking process.

With the transmitting terminal apparatus controlling
method above 1n use, the interlocking process may preferably
concern at least one of three operations consisting of a remote
operation, a chat, and a file transfer. The remote operation 1s
a process 1n which one of the transmitting and the receiving
terminal apparatuses remotely operates another terminal
apparatus. The chat 1s a process carried out between at least
one transmitting terminal apparatus and at least one receiving
terminal apparatus. The file transfer 1s a process efiected
between at least one transmitting terminal apparatus and at
least one receiving terminal apparatus.

The transmitting terminal apparatus controlling method
above may preferably include the step of displaying commu-
nication status information about the network by use of the
evaluation parameters.

If there exist a plurality of values of the evaluation param-
cters, the displaying step above may preferably display the
communication status information about said network using
values obtained by weighting the plurality of values of the
evaluation parameters for display purposes.

According to a seventh aspect of the imnvention, there 1s
provided a receiving terminal apparatus controlling method
for use by a receiving terminal apparatus for sharing screen
display data with at least one transmitting terminal apparatus
connected via a network. The recetving terminal apparatus
controlling method includes the steps of recerving the display
screen data transferred from the transmitting terminal appa-
ratus, responding to a signal transmitted by the transmitting,
terminal apparatus for measuring communication perfor-
mance parameters, and causing the receiving terminal appa-
ratus to be controlled by a signal transmitted by the transmuit-
ting terminal apparatus for controlling an interlocking
process between the transmitting terminal apparatus and the
receiving terminal apparatus.

Other objects, features and advantages of the invention will
become more apparent upon a reading of the following
description and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s ablock diagram of a data sharing system embody-
ing the ivention;

FIG. 2 1s an explanatory view of a typical display screen on
a transmitting terminal apparatus of the invention;

FIG. 3 1s an explanatory view of a typical display screen on
a recelving terminal apparatus of the invention;

FI1G. 4 1s a flowchart of steps performed by a transier rate
determining means of the mvention;
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FIG. 5 1s a flowchart of steps performed by a transier rate
setting means of the mvention;

FIG. 6 1s a flowchart of further steps performed by the
performance rate setting means;

FIG. 7 1s a flowchart of steps performed by a communica-
tion performance measuring means of the invention;

FIG. 8 1s a flowchart of steps performed by a communica-
tion performance measurement responding means of the

imnvention;
FIG. 9 15 a flowchart of steps performed by an evaluating,
means of the invention;

FIG. 10 1s a flowchart of steps performed by a displaying
means of the invention; and

FIG. 11 1s a flowchart of steps performed by an interlocking,
process controlling means of the invention at the time of
controlling a remote operation function.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Preferred embodiments of this invention will now be
described 1n detail with reference to the accompanying draw-
ings. In the drawings and 1n the description that follows, like
reference characters designate like or functionally corre-
sponding parts, and their descriptions will be omitted where
redundant.

<1. System Configuration>

A typical configuration of a data sharing system embody-
ing the mvention 1s explained below with reference to FIG. 1.
FIG. 1 1s a block diagram showing how the data sharing
system 1 of the invention 1s configured. The data sharing
system 1 1s constituted primarily by a transmitting terminal
apparatus 2, a recerving terminal apparatus 3, and a network
4 connecting the transmitting and recerving terminal appara-
tuses 2 and 3. Although this embodiment 1s shown formed by
one transmitting terminal apparatus 2 and one receiving ter-
minal apparatus 3, this 1s not limitative of the invention.

In the data sharing system 1, part or all of display screen
data (picture data) are sent from the transmitting terminal
apparatus 2 to the receiving terminal apparatus 3 over the
network 4. The transmitted data are shared by the transmitting
and receving terminal apparatuses 2 and 3. In addition to
such display screen data transiers, the data sharing system 1
allows diverse kinds of interlocking processing to take place
between the transmitting terminal apparatus 2 and the recerv-
ing terminal apparatus 3 over the network 4. The interlocking
process with this embodiment illustratively includes a remote
operation, a chat, and a file transfer which, however, are not
limitative of the mmvention. Furthermore, the data sharing
system 1 evaluates network communication status and con-
trols the interlocking process in accordance with the results of
such evaluation.

The remote operation 1n this context signifies a process in
which one of the transmitting and receiving terminal appara-
tuses remotely operates the other apparatus. With this
embodiment, the recerving terminal apparatus 3 can remotely
operate the transmitting terminal apparatus 2 by operating on
the displayed screen data sent from the transmitting terminal
apparatus 2. For example, a document transferred from the
transmitting terminal apparatus 2 1s displayed on the screen of
the recerving terminal apparatus 3. When an operation 1s
performed on the screen of the receiving terminal apparatus 3
to turn pages of the document being displayed, the pages are
turned on the screens of both the recerving terminal apparatus
3 and the transmitting terminal apparatus 2.
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The transmitting and recerving terminal apparatuses 2 and
3 are each constituted generally by a computer apparatus such
as a personal computer comprising at least a central process-
ing unit (CPU), a storage unit, a display unit and an input unit
and supplemented with a commumnication capability. The
transmitting and receiving terminal apparatuses 2 and 3 are
not limited to the computer apparatus alone; they may each be
any one ol many other information processing apparatuses
including mobile telephones, information processing home
appliances, portable data terminals, PDAs, and other commu-
nication terminals.

The CPU 1s a control unit that controls processes and
instructions within each terminal apparatus. Illustratively, the
CPU starts up various software programs held 1n the storage
unit or elsewhere and controls their operations when they are
activated.

The storage unit 1s a device capable of storing diverse data
and programs temporarily or permanently. The storage unit is
tformed illustratively by any of such devices as a RAM (ran-

dom access memory), a ROM (read only memory), an
EEPROM (electrically erasable and programmable ROM), a

DRAM (dynamic RAM), an SRAM (static RAM), an
SDRAM (synchronous DRAM), an MRAM (magnetoresis-
tive RAM), a hard disc drive, a magnetic tape unit, and an
optical disc unit.

The display unit 1s illustratively a CRT display device, a
liquad crystal display (LCD) device or the like. The display
unit 1s capable of displaying various kinds of display screen
data on 1ts display screen.

The mput umit 1s an operating means constituted illustra-
tively by a pomting device such as a mouse, a track ball, a
track pad, a stylus pen or a joy stick, and by a keyboard. Users
at the transmitting and recerving terminal apparatuses 2 and 3
may each operate the input unit to 1ssue processing instruc-
tions to each terminal apparatus and to input data.

The network 4 1s a network of communication lines for
bidirectionally connecting the transmitting and receiving ter-
minal apparatuses 2 and 3. The network 4 1s formed illustra-
tively by a public line network such as the Internet or by a
leased line network such as a WAN, a LAN oran IP-VPN. The
connecting media of the network 4 may be provided on a
wired or wireless basis, including illustratively optical fiber
cables based on FDDI (Fiber Distributed Data Interface),
coaxial or twisted pair cables based on the Ethernet (regis-
tered trademark) or IEEE802.11b, and satellite communica-
tion links. Although diverse kinds of data including display
screen data are exchanged between the transmitting terminal
apparatus 2 and the receiving terminal apparatus 3 of this
embodiment 1llustratively 1n accordance with TCP/IP (Trans-
mission Control Protocol/Internet Protocol), this 1s not limi-
tative of the invention. Alternatively, the data may be
exchanged between the transmitting and the receiving termi-
nal apparatuses 1n keeping with UDP (User Datagram Proto-

col).

<2. Functional Structures of Terminal Apparatuses>

Described below with reference to FIG. 1 are functional
structures of the transmitting and receiving terminal appara-
tuses 2 and 3 embodying this invention. As shown 1n FIG. 1,
the transmaitting terminal apparatus 2 includes a screen trans-
ferring means 202, a remote receiving means 204, a chat
receiving means 206, a file recerving means 208, a chat trans-
mitting means 210, a file transmitting means 212, a transier
rate determining means 214, a transier rate setting means 216,
a communication performance measuring means 218, an
evaluating means 220, an interlocking process controlling
means 222, and a displaying means 224.
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The recerving terminal apparatus 3 includes a screen
receiving means 302, a remote operating means 304, a chat
transmitting means 306, a file transmitting means 308, a chat
receiving means 310, a file recerving means 312, a commu-
nication performance measurement responding means 314,
and a displaying means 316.

Individual functions of the means involved will now be
described. The screen transierring means 202 and screen
receiving means 302 deal with transfers of display screen
data. The screen transferring means 202 transiers part or all of
display screen data from the transmitting terminal apparatus
2 to the recerving terminal apparatus 3 over the network 4.
The screen receiving means 302 receives the screen data sent
from the transmitting terminal apparatus 2 over the network 4,
subjects the recerved data to a rendering process, and causes
the processed data to be displayed on the screen of the recetv-
ing terminal apparatus 3. These means allow at least part of
the display screen data held 1n the transmitting terminal appa-
ratus 2 to be shared by the receiving terminal apparatus 3.

The remote operating means 304 and remote receiving
means 204 deal with remote operations. When the mnput unit
such as the mouse of the receiving terminal apparatus 3 1s
operated to manipulate on 1ts screen the display screen data
sent from the transmitting terminal apparatus 2, the remote
operating means 304 sends the manipulated data to the trans-
mitting terminal apparatus 2. The remote recerving means
204 recerves the manipulated data sent from the remote oper-
ating means 304 of the recerving terminal apparatus 3, and
operates the transmitting terminal apparatus 2 1n accordance
with the manipulated data recerved.

The chat transmitting means 210 and 306 as well as the chat
receiving means 206 and 310 deal with chats. Each of the chat
transmitting means 210 and 306 transmits character informa-
tion entered through the corresponding terminal apparatus to
the other terminal apparatus over the network 4. Each of the
chat recerving means 206 and 310 recerves and displays char-
acter information sent from the chat transmitting means of the
other terminal apparatus.

The file transmitting means 212 and 308 as well as the file
receiving means 208 and 312 deal with file transters. Each of
the file transmitting means 212 and 308 transiers a file from
the corresponding terminal apparatus to the other terminal
apparatus over the network 4. Each of the file receiving means
208 and 312 receives a file sent from the other terminal
apparatus and stores the received file into the corresponding
terminal apparatus.

When data such as screens are transferred from the trans-
mitting terminal apparatus 2 to the receiving terminal appa-
ratus 3, the transier rate determining means 214 calculates a
predicted completion time of data transfer per packet based
on the currently established transfer rate, and determines
whether the actual transier completion time falls within the
predicted transier completion time.

The transter rate setting means 216 references results of the
determination by the transier rate determining means 214. If
the referenced results are found equal consecutively for at
least a predetermined number of times, the transier rate set-
ting means 216 varies the current transier rate. Designed to
change transier rate settings based on the results of data
transiers thus determined, the transier rate setting means 216
can establish an optimum transier rate retlecting the ongoing
network communication status.

The communication performance measuring means 218
and communication performance measurement responding
means 314 measure communication performance parameters
representative of network communication performance. The
communication performance measuring means 218 measures
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the communication performance parameters 1n elflect
between the transmitting terminal apparatus 2 and the rece1v-
ing terminal apparatus 3. With this embodiment, the commu-
nication performance parameters are made up of a delay time
and a packet loss rate. These values are measured using a
delay time measurement command as a signal for communi-
cation performance parameter measurement in a manner to be
described below.

The communication performance measuring means 218
transmits the delay time measurement command periodically
to the recerving terminal apparatus 3. The communication
performance measurement responding means 314 receives
the delay time measurement command from the transmitting,
terminal apparatus 2 and returns a response command to the
terminal apparatus 2. The communication performance mea-
suring means 218 measures as a delay time the difference
between the time the delay time measurement command 1s
transmitted to the recerving terminal apparatus 3 and the time
the response command sent from the receiving terminal appa-
ratus 3 reaches the transmitting terminal apparatus 2. More
specifically, the communication performance measuring
means 218 waits for a response command to arrive during a
predetermined time period. If the response command 1s
received within the predetermined time period, the commu-
nication performance measuring means 218 calculates the
delay time based on the response command. If the response
command 1s not recetved within the predetermined time
period, the communication performance measuring means
218 recognizes a packet loss. A packet loss rate 1s calculated
on the basis of the number of delay time measurements taken
between one packet loss and the next. Illustratively, a PING
command may be used as the delay time measurement com-
mand.

The evaluating means 220 calculates evaluation param-
eters for evaluating network communication status using the
transier rate established by the transter rate setting means 216
as well as the delay time and packet loss rate detected. With
this embodiment, the evaluating means 220 calculates the
evaluation parameters based on values obtained by weighting
previous values of the transier rate and communication per-
formance parameters, and the most recent values of the trans-
fer rate and communication performance parameters.

The evaluating means 220 calculates: a weighted transier
rate by weighting the previous transier rate and adding the
weighted rate to the most recent transfer rate setting; a
weilghted delay time by weighting the previous delay time and
adding the weighted delay time to the most recent delay time;
and a weighted packet loss time by weighting the previous
packet loss rate and adding the weighted rate to the most
recent packet loss rate. The weighted transfer rate, weighted
delay time, and weighted packet loss rate are adopted as the
evaluation parameters for this embodiment. When weighted
previous transfer rates and communication performance
parameters are used, 1t 1s possible to evaluate the network
communication status stably without being perturbed by
irregular disturbances that may occur instantaneously. The
weights can be made lighter the longer the elapsed time.
[llustratively, a weight of 50 percent may be applied to the last
transier rate, 30 percent to the last transfer rate but one, 10
percent to the last transter rate but two, and so on.

The displaying means 224 and 316 are designed to display
information about network communication status on each
terminal apparatus using evaluation parameters. Specifically,
the displaying means 224 and 316 weight additionally the
welghted transier rate, weighted delay time, and weighted
packet loss rate with respectively predetermined weights for
display purposes, and display the additionally weighted val-
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ues on the screens of the terminal apparatuses. With this
embodiment, the values weighted for display are converted
into a single value between 0 and 100 which 1s displayed 1n
meter form. When the network communication status infor-
mation 1s displayed on the screen 1n such a visually compre-
hensible manner, the user can grasp the current network com-
munication status with ease.

The interlocking process controlling means 222 controls
interlocking processing between the transmitting terminal
apparatus 2 and the recerving terminal apparatus 3 using the
above-described evaluation parameters. Specifically, the
interlocking process controlling means 222 weights addition-
ally the weighted transfer rate, weighted delay time, and
weilghted packet loss rate with weights corresponding to each
of different types of interlocking processing. The additionally
welghted values are compared with respectively predeter-
mined threshold values to see whether each particular type of
interlocking processing 1s fit to be carried out given the cur-
rent network communication status. The interlocking process
controlling means 222 then enables the {it types of interlock-
ing processing and disables the unfit types. In the description
that follows, the ability to perform remote operations, ability
to permit chats, and ability to execute file transfers will be
referred to as the remote operation function, chat function,
and file transfer function respectively.

The means discussed above may be implemented by uti-
lizing dedicated devices (1.e., hardware) or by having suitable
application programs installed i the respective terminal
apparatuses. In the latter case, the application programs may
be provided to each terminal apparatus after they are retrieved
from suitable recording media such as CD-ROMs or down-
loaded from external sources over the network 4. The appli-
cation programs to be installed may also be stored betorehand
in an mternal storage device of each terminal apparatus or 1n
a peripheral device connected to an external interface (not
shown) of the terminal apparatus.

<3. Structures of Display Screens on Terminal Apparatuses:>

How the display screens are structured on the transmitting,
and recerving terminal apparatuses. 2 and 3 will now be
described with reference to FIGS. 2 and 3. FIGS. 2 and 3 are
explanatory views of typical display screens on the transmiut-
ting and recerving terminal apparatuses 2 and 3 respectively.

In the example of FIG. 2, a display screen 250 of the
transmitting terminal apparatus 2 includes a transterred
screen display frame 252, a received screen display frame
254, a chat window 256, a screen transfer button 258, a chat
button 260, a file transfer button 262, and a meter 264.

In the example of FIG. 3, a display screen 350 of the
receiving terminal apparatus 3 includes a transferred screen
display frame 352, a chat window 356, a remote operation
button 358, a chat button 360, a file transter button 362, and a
meter 364.

The transterred screen display frame 252 of the transmit-
ting terminal apparatus 2 i1s a frame 1 which the screen
transierred to the recerving terminal apparatus 3 1s displayed.
The transferred screen display frame 352 of the receiving
terminal apparatus 3 1s a frame where the screen transierred
from the transmitting terminal apparatus 2 1s displayed. When
a screen has been transferred, the transferred screen display
frames 2352 and 3352 indicate the same screen.

Clicking on the screen transier button 258 causes the
screen transierring means 202 to transter the screen currently
shown 1n the transferred screen display frame 252 of the
transmitting terminal apparatus 2 to the recerving terminal
apparatus 3. While the screen 1s being transierred, the screen
transfer button 258 turns into a screen transier end button.
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Clicking on the remote operation button 358 activates the
remote operating means 304. If the user manipulates data in
the transierred screen display frame 352 using the mput unit
such as the mouse, the manipulated data are sent to the trans-
mitting terminal apparatus 2. The transmitting terminal appa-
ratus 2 1s then operated remotely 1mn accordance with the
manipulated data recerved.

The chat windows 256 and 356 are windows that display
characters having been input for a chat. Clicking on the chat
buttons 260 and 360 opens the chat windows 256 and 356
respectively. Characters entered into each of the chat win-
dows 256 and 356 are transferred to the other terminal appa-
ratus for chat purposes.

When an 1con of the file to be transferred 1s drag-and-
dropped onto the file transfer button 262 or 362, the drag-and-
drop operation activates the corresponding file transmitting
means 212 or 308. The activated file transmitting means
transiers the file 1n question to the other terminal apparatus.

The remote operation button 358, chat buttons 260 and
360, and file transfer buttons 262 and 362 are designed to
appear on the screen 1n a manner indicating whether the
respectively assigned functions (1.e., remote operation func-
tion, chat function, and file transfer function) are being
enabled or disabled by the interlocking process controlling
means 222. Illustratively, an enabled function may be repre-
sented by a button displayed in color and a disabled function
by a button 1n gray. If the user clicks on any button whose
assigned function 1s shown disabled, a pop-up message such
as “This button 1s not usable for the moment” may be
arranged to appear on the screen. When any button has 1ts
assigned function enabled out of its previous disabled state,
that button may be arranged to blink for a predetermined time
period for highlighting purposes.

The meters 264 and 364, displayed respectively by the
displaying means 224 and 316, indicate network communi-
cation status. The meters may be arranged to give values
numerically denoting the commumnication status in degrees or
to indicate color-coded zones visually representing the dif-
ferent degrees of communication status.

The recerved screen display frame 254 1s a frame which, on
the screen of the transmitting terminal apparatus 2, shows a
reduced display screen of the recerving terminal apparatus 3.
The display screen of the receiving terminal apparatus 3 1s
transierred to the transmitting terminal apparatus 2 by suit-
able arrangements, not shown. Although provision of the
received screen display frame 254 1s optional, 1t 1s preferable
to include the frame because 1t allows the user at the trans-
mitting terminal apparatus 2 to verily any screen manipula-
tions made by the user at the recerving terminal apparatus 3.

<4. Operations of the Data Sharing System:

Described below in detaill with reference to FIGS. 4
through 11 are the workings of the means making up the data
sharing system of the ivention and a typical method for
controlling the system. It 1s assumed that the values below are
established 1n advance as 1nitial values:

Rate: transfer rate

RateUpThshld: threshold number of packets found up in

transier rate

RateDownThshld: threshold number of packets found

down 1in transier rate

RateUp: transier rate up value

RateDown: transfer rate down value

RateMax: maximum transier rate

RateMin: minimum transier rate

MaxDelay: maximum delay time

WigtRate: weight rate applied to previous transfer rate
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WigtDelay: weight rate applied to previous delay time

WigtLoss: weight rate applied to previous packet loss

LvIRate: weight rate applied to transfer rate for meter form
display

LviDelay: weight rate applied to delay time for meter form
display

LvlLoss: weight rate applied to packet loss rate for meter
form display

FunsRate_Remote: weight rate applied to transier rate for
determining remote operation functionality

FunsDelay_Remote: weight rate applied to delay time for
determining remote operation functionality

FunsLoss_Remote: weight rate applied to packet loss rate
for determining remote operation functionality

FunsRate Chat: weight rate applied to transfer rate for
determining chat functionality

FunsDelay_Chat: weight rate applied to delay time for
determining chat functionality

FunsLoss_Chat: weight rate applied to packet loss rate for
determining chat functionality

FunsRate_File: weight rate applied to transfer rate for
determining file transfer functionality

FunsDelay_File: weight rate applied to delay time for
determining file transfer functionality

FunsLoss_File: weight rate applied to packet loss rate for
determining file transfer functionality

RemoteThshld: remote operation threshold settings

ChatThshld: chat operation threshold settings

FileThshld: file transier operation threshold settings

<4.1 Operations of the Transfer Rate Determining Means>

How the transier rate determining means 214 works 1s
described below with reference to FIG. 4. FIG. 4 1s a tlow-
chart of steps performed by the transfer rate determining
means 214 of the invention. Initially, clicking on the screen
transier button 258 on the screen of the transmitting terminal
apparatus 2 causes the screen transferring means 202 to trans-
fer the screen shown within the transferred screen display
frame 252 to the receiving terminal apparatus 3 over the
network 4 (step S101). The transier rate determining means
214 then calculates a predicted completion time of data trans-
ter per packet based on the current transfer rate (Rate) estab-
lished as an 1nitial value (step S102). The means 214 waits
until the predicted transter completion time comes to an end
(step S103). A check 1s made to determine whether the data
transier of each packet 1s completed within the predicted
completion time (step S104). If the data transier 1s found
completed 1n time, the current transier rate 1s determined as
acceptable (step S105). If the data transfer 1s not found to be
completed 1n time, the current transier rate 1s determined as
unacceptable (step S106).

<4.2 Operations of the Transfer Rate Setting Means>

How the transter rate setting means 216 works 1s described
below with reference to FIGS. 5§ and 6. FIGS. 5 and 6 are
flowcharts of steps performed by the transfer rate setting
means 216 of the invention. The transfer rate setting means
216 starts operating following step S106 carried out by the
transfer rate determining means 214 described above. The
transier rate setting means 216 checks to see whether deter-
mination of the transfer rate 1s to be updated (step S201). In
the case of an update, the transfer rate determination 1s
updated, and a check 1s made to determine whether the
updated determination i1s equal to what was before the update
(step S202). IT the result of the update 1s different from the
previous result, a consecutive equal determination count 1s set
to zero (step S203). It the result of the update 1s found equal,
the consecutive equal determination count 1s incremented by
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1 (step S204). Following the increment, a check 1s made to see
if the transier rate 1s determined as acceptable (step S205).

If the transfer rate 1s determined as acceptable, a check 1s
made to see 11 the consecutive equal determination count 1s
equal to or larger than a threshold number of packets found up
in transier rate (RateUpThshld)(step S206). If the consecu-
tive equal determination count i1s found at least equal to the
threshold number of packets found up in transfer rate, then the
transfer rate 1s raised by a transier rate up value (RateUp)
(step S207). A check 1s then made to see if the transfer rate 1s
higher than a maximum transier rate (RateMax)(step S208).
I1 the transfer rate 1s found higher than the maximum transfer
rate, the transfer rate 1s brought down to the maximum trans-
fer rate (step S209). The consecutive equal determination
count 1s then set to zero (step S210), before the processing 1s
terminated. IT1n step S208 the transier rate 1s not found higher
than the maximum transfer rate, step S210 1s reached directly.
IT 1n step S206 the consecutive equal determination count 1s
tound lower than the threshold number of packets found up 1n
transier rate, then the processing i1s brought to an end.

If 1 step S205 the transter rate 1s determined as unaccept-
able, then a check 1s made to see 1f the consecutive equal
determination count i1s equal to or larger than a threshold
number of packets found down in transfer rate (Rat-
cDownThshld) (step S211). If the consecutive equal determi-
nation count 1s found at least equal to the threshold number of
packets found down in transfer rate, the transfer rate 1s low-
ered by a transfer rate down value (RateDown) (step S212). A
check 1s then made to see 11 the transfer rate 1s lower than a
mimmum transier rate (RateMin) (step S213). If the transter
rate 1s found lower than the minimum transier rate, the trans-
fer rate 1s brought up to the mimimum transfer rate (step
S214). After this, the consecutive equal determination count
1s set to zero (step S2135) and the processing 1s terminated. If
in step S213 the transier rate 1s not found to be lower than the
mimmum transier rate, step S215 1s reached directly. If in step
S211 the consecutive equal determination count 1s found
lower than the threshold number of packets found down 1n
transier rate, then the processing i1s brought to an end.

<4.3 Operations of the Communication Performance Mea-
suring Means and Communication Performance Measure-
ment Responding Means>

Described below with reference to FIGS. 7 and 8 1s how the
communication performance measuring means 218 and com-
munication performance measurement responding means
314 operate. FIGS. 7 and 8 are flowcharts of steps performed
respectively by the communication performance measuring
means 218 and communication performance measurement
responding means 314 according to the mvention. The com-
munication performance measuring means 218 of the trans-
mitting terminal apparatus 2 first sends to the receiving ter-
minal apparatus 3 a command for delay time measurement as
a signal for measuring communication performance param-
cters (step S301), as shown i FIG. 7. The communication
performance measurement responding means 314 of the
receiving terminal apparatus 3 recerves the transmitted com-
mand (step S401) and returns to the transmitting terminal

apparatus 2 a response command for delay time measurement
(step S402), as shown 1n FIG. 8.

The communication performance measuring means 218 of
the transmitting terminal apparatus 2 waits for a response
command to arrive until a maximum delay time (MaxDelay)
expires. That 1s, the communication performance measuring
means 218 determines whether the response command 1s
returned within the maximum delay time (step S302). It the
response command 1s found returned within the maximum
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delay time, the communication performance measuring
means 218 calculates a delay time based on the difference
between the command transmitting time and the command
receiving time (step S303). I the response command 1s not
found to be returned within the maximum delay time, the
communication performance measuring means 218 recog-
nized a packet loss and calculates a packet loss rate based on
the number of delay time measurements taken between the
last packet loss and the current packet loss (step S304). This
provides the delay time and packet loss rate as the communi-
cation performance parameters.

<4.4 Operations of the Evaluating Means>

How the evaluating means 220 works 1s described below
with reference to FIG. 9. FIG. 9 1s a tlowchart of steps per-
formed by the evaluating means 220 of the mvention. The
system first updates the transfer rate, delay time, and packet
loss rate (step S501). The evaluating means 220 weights the
transter rate, delay time, and packet loss rate 1n effect before
the update with WigtRate, WigtDelay, and WigtLoss respec-
tively; and adds the results to the current transier rate, delay
time, and packet loss rate respectively to calculate a weighted
transier rate, a weighted delay time, and a weighted packet
loss rate (step S502). This provides the weighted transier rate,
weilghted delay time, and weighted packet loss rate as the
evaluation parameters.

<4.5 Operations of the Displaying Means>

How the displaying means 224 and 316 work is described
below with reference to FIG. 10. FIG. 10 1s a tlowchart of
steps performed by the displaying means 224 and 316 accord-
ing to the invention. The displaying means 224 and 316 each
weight the weighted transier rate, weighted delay time, and
weighted packet loss rate (calculated by the evaluating means
220) with LvlRate, LvlDelay, and LvlLoss for meter form
display respectively, and convert the results into a single value
between 0 and 100 (step S601). Using the converted value, the
displaying means 224 and 316 give meter-like indications
(1.e., meters 264 and 364 1n FIG. 2) on the screens of the

respective terminal apparatuses (step S602).

<4.6 Operations of the Interlocking Process Controlling
Means:>

The workings of the interlocking process controlling
means 222 will now be described. The interlocking process
controlling means 222 controls the remote operation func-
tion, chat function, and file transfer function. First to be
described with reference to FIG. 11 1s how the interlocking
process controlling means 222 controls the remote operation
function. FIG. 11 1s a flowchart of steps performed by the
interlocking process controlling means 222 of the invention at
the time of controlling the remote operation function.

The nterlocking process controlling means 222 weights
the weighted transier rate, weighted delay time, and weighted
packet loss rate (calculated by the evaluating means 220) with
FunsRate Remote, FunsDelay_Remote, and FunsLoss_Re-
mote respectively (step S701). A check 1s made to see 1t the
results of the weighting calculation exceed remote control
threshold settings (RemoteThshld) (step S702). If the results
are Tound to exceed the threshold settings, the interlocking
process controlling means 222 disables the remote operation
function (step S703) and turns the remote operation button
358 (FIG. 3) into a disabled-state indication on the screen. If
the results of the weighting are found to fall within the remote
operation threshold settings, then the interlocking process
controlling means 222 enables the remote operation function
(step S704) and turns the remote operation button 358 1nto an
enabled-state indication on the screen. If the remote operation
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function has remained disabled since before step S703, the
disable state of the function 1s maintained when step S703 1s
reached. If the remote operation function has remained
enabled since betore step S704, the enabled state of the func-
tion 1s maintained when step S704 1s reached.

The chat function and file transfer function are also con-
trolled 1n the same manner as the remote operation function
above. Where the chat function 1s controlled, the interlocking
process controlling means 222 weights the weighted transter
rate, weighted delay time, and weighted packet loss rate with
FunsRate_Chat, FunsDelay_Chat, and FunsLoss_Chat
respectively. A check 1s made to see 1t the results of the
weilghting calculation exceed chat operation threshold set-
tings (ChatThshld). If the results are found to exceed the
threshold settings, the interlocking process controlling means
222 disables the chat function and turns the chat buttons 260
and 360 into disabled-state indications on the screens. If the
results of the weighting are found to fall within the chat
operation threshold settings, then the interlocking process
controlling means 222 enables the chat function and turns the
chat buttons 260 and 360 into enabled-state indications on the
screens.

Where the file transfer function 1s controlled, the interlock-
ing process controlling means 222 weights the weighted
transier rate, weighted delay time, and weighted packet loss
rate with FunsRate_ File, FunsDelay_File, and FunslLoss_
File respectively. A check 1s made to see if the results of the
weighting calculation exceed file transfer threshold settings
(FileThshld). It the results are found to exceed the threshold
settings, the mterlocking process controlling means 222 dis-
ables the file transier function and turns the file transter but-
tons 262 and 362 into disabled-state indications on the
screens. I the results of the weighting are found to fall within
the file transier threshold settings, then the interlocking pro-
cess controlling means 222 enables the file transier function
and turns the file transfer buttons 262 and 362 into enabled-
state indications on the screens.

The above-described embodiment of the mnvention can set
an optimum transfer rate in keeping with the network com-
munication status varying from moment to moment, thereby
accomplishing efficient data transfer. Illustratively, conven-
tional systems oiten take an inordinately long time to update
transterred display screen data because of their inability to set
currently relevant transfer rates. The mconvenience can be
circumvented by the inventive system.

When evaluation parameters are calculated on the basis of
collected data representative of network communication sta-
tus such as transfer rates and packet loss parameters, it 1s
possible to evaluate the network commumication status
accordingly. Where the evaluation parameters are used to
control imnterlocking processing between the transmitting and
the recerving terminal apparatuses, various interlocking ses-
sions between the two parties are efliciently processed 1n
accordance with the ongoing network communication status.
It 1s possible to weight individually the remote operation
function, chat function, and file transfer function with suit-
able values so that each of these functions can be either
enabled or disabled depending on the current status. Conven-
tionally, where real-time-oriented capabilities such as the
remote operation function and chat function became effec-
tively unusable because of unfavorable communication sta-
tus, they were leit displayed as usable on the screen when in
fact they had been disabled. The false indications led terminal
apparatus users to try utilizing the disabled functions in vain.
According to the invention, any function deemed unusable in
light of the network communication status 1s disabled and
displayed as such on the screen. This prevents the users from
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wasting their time attempting to activate the disabled func-
tions, whereby the users’ work efliciency 1s improved.

When the above-described evaluation parameters are used
as the basis for giving meter-like indications representing
network communication status on the screens of the transmit-
ting and rece1ving terminal apparatuses, their users are able to
grasp the ongoing status of network communication easily.
This helps the users to operate the system functions selec-
tively. Because the evaluation parameters are shown weighted
specifically for display purposes, the users are offered perti-
nent information about the current network communication
status.

By additionally using weighted previous data in calculat-
ing the evaluation parameters described above, the embodi-
ment of the mvention can evaluate the network communica-
tion status stably without being perturbed by irregular
disturbances that may occur instantancously. The use of the
past evaluation parameters allows the system to control inter-
locking processing between the terminal apparatuses in a
highly stable manner.

It 1s to be understood that while the invention has been
described 1n conjunction with specific embodiments with
reference to the accompanying drawings, 1t 1s evident that
many alternatives, modifications and variations will become
apparent to those skilled 1n the art 1n light of the foregoing
description. Accordingly, it 1s intended that the present inven-
tion embrace all such alternatives, modifications and varia-
tions as fall within the spirit and scope of the appended
claims.

For example, although the embodiment above was shown
having one transmitting terminal apparatus and one recerving
terminal apparatus configured and connected, this 1s not limi-
tative of the mvention. Alternatively, there may be multiple
transmitting terminal apparatuses and multiple recerving ter-
minal apparatuses. As another alternative, there may be pro-
vided a system having a plurality of terminals each compris-
ing the means contained 1n the transmitting and the receiving
terminal apparatuses 2 and 3. Such a system may grant a
transmission right to any one of 1ts terminal apparatus autho-
rizing 1t to act as a transmitting terminal apparatus, while the
other terminal apparatuses are allowed to serve as receiving
terminal apparatuses. By moving the transmission right from
one terminal apparatus to another, the system can easily
switch the transmitting and recerving roles of the configured
apparatuses.

Although the previous transfer rate and communication
performance parameters were shown being weighted with
suitable coellicients 1n the foregoing description, that 1s not
limitative of the invention. Alternatively, the current transfer
rate and communication performance parameters may be
weilghted 1n like manner, or both the previous and the current
transier rates and communication performance parameters
may be weighted likewise.

Furthermore, the above-described embodiment was shown
having the weighted transier rate, weighted delay time, and
weilghted packet loss rate additionally weighted for conver-
s1on 1nto a single value for a single meter-like indication on
the screen. Alternatively, the transfer rate, delay time, and
packet loss rate may be displayed individually 1n meter form.

To sum up, the mventive system permits elficient data
transier between its transmitting and receiving terminal appa-
ratuses 1n keeping with network communication status. The
system also provide suitable control over interlocking pro-
cessing between the transmitting and receiving terminal
apparatuses.
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What 1s claimed 1s:

1. A data sharing system having at least display screen data
shared between at least one transmitting terminal apparatus
and at least one recerving terminal apparatus connected via a
network;

wherein said transmitting terminal apparatus comprises:

transfer rate setting means for setting a transfer rate based

on how fast said display screen data were transierred
previously to said recerving terminal apparatus;
transter rate determining means for calculating a predicted
completion time of a data transier based on a predeter-
mined transier rate, said transier rate determining means
further determining whether said data transfer 1s com-
pleted within said predicted completion time,
wherein said transfer rate setting means changes said
transier rate 1f at least a predetermined number of
results of the determination by said transier rate deter-
mining means are consecutively equal;
communication performance measuring means for mea-
suring communication performance parameters repre-
sentative of network communication performance
between said transmitting terminal apparatus and said
receiving terminal apparatus;
evaluating means for calculating evaluation parameters for
evaluating network communication status using at least
said transfer rate and said communication performance
parameters; and

interlocking process controlling means for controlling an

interlocking process between said transmitting terminal
apparatus and said receiving terminal apparatus by use
of said evaluation parameters;

wherein said recerving terminal apparatus comprises:

screen receving means for receiving said display screen

data transierred from said transmitting terminal appara-
tus; and

communication performance measurement responding

means for responding to a signal transmitted by said
transmitting terminal apparatus for measuring said com-
munication performance parameters; and

wherein said recerving terminal apparatus 1s controlled by

a signal coming from said interlocking process control-
ling means.

2. A transmitting terminal apparatus for transmitting at
least screen display data to at least one receiving terminal
apparatus connected via a network, said transmitting terminal
apparatus comprising;

transfer rate setting means for setting a transfer rate based

on how fast said display screen data were transierred
previously to said recerving terminal apparatus;
transter rate determining means for calculating a predicted
completion time of a data transier based on a predeter-
mined transier rate, said transier rate determining means
further determining whether said data transier 1s com-
pleted within said predicted completion time,
wherein said transfer rate setting means changes said
transier rate 1f at least a predetermined number of
results of the determination by said transfer rate deter-
mining means are consecutively equal;
communication performance measuring means for mea-
suring communication performance parameters repre-
sentative of network communication performance
between said transmitting terminal apparatus and said
receiving terminal apparatus;
evaluating means for calculating evaluation parameters for
evaluating network communication status using at least
said transier rate and said communication performance
parameters; and
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interlocking process controlling means for controlling an
interlocking process between said transmitting terminal
apparatus and said receiving terminal apparatus by use
of said evaluation parameters.

3. A transmitting terminal apparatus according to claim 2,
wherein said communication performance parameters
include at least one of two factors consisting of a delay time
and a packet loss rate detected during signal exchanges
between said transmitting terminal apparatus and said rece1v-
ing terminal apparatus.

4. A transmitting terminal apparatus according to claim 2,
wherein said evaluating means calculates said evaluation
parameters based on values obtained by weighting previous
values of said transfer rate and said communication perfor-
mance parameters, and the most recent values of said transier
rate and said communication performance parameters.

5. A transmitting terminal apparatus according to claim 2,
wherein, 11 there exist a plurality of values of said evaluation
parameters, said interlocking process controlling means con-
trols said interlocking process using values obtained by
welghting said plurality of values of said evaluation param-
cters 1n keeping with different types of said interlocking
Process.

6. A transmitting terminal apparatus according to claim 2,
wherein said interlocking process controlling means either
enables or disables interlocking functionality depending on
different types of said interlocking process.

7. A transmitting terminal apparatus according to claim 2,
wherein said interlocking process concerns at least one of
three operations consisting of a remote operation, a chat, and
a file transfer:;

wherein said remote operation 1s a process 1n which one of
said transmitting and said receiving terminal appara-
tuses remotely operates another terminal apparatus;

wherein said chat 1s a process carried out between at least
said one transmitting terminal apparatus and at least said
one recerving terminal apparatus; and

wherein said file transfer 1s a process effected between at
least said one transmitting terminal apparatus and at
least said one receiving terminal apparatus.

8. A transmitting terminal apparatus according to claim 2,
turther comprising displaying means for displaying commus-
nication status information about said network by use of said
evaluation parameters.

9. A transmitting terminal apparatus according to claim 8,
wherein, 11 there exist a plurality of values of said evaluation
parameters, said displaying means displays said communica-
tion status mformation using values obtained by weighting
said plurality of values of said evaluation parameters for
display purposes.

10. A computer-readable medium for storing a program
executed 1n a transmitting terminal apparatus for transmitting
at least screen display data to at least one recerving terminal
apparatus connected via a network, wherein the program
COmMprises:

a transfer rate setting step of setting a transfer rate based on
how {fast said display screen data were transierred pre-
viously to said recerving terminal apparatus;

a transfer rate determining step of calculating a predicted
completion time of a data transier based on a predeter-
mined transier rate and determining whether said data
transier 1s completed within said predicted completion
time;

a transier rate changing step of changing said transfer rate
if at least a predetermined number of results of the deter-
mination 1n said transfer rate determining step are con-
secutively equal;
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a communication performance measuring step of measur-
Ing communication performance parameters represen-
tative ol network communication performance between
said transmitting terminal apparatus and said receiving,
terminal apparatus;

a evaluating step of calculating evaluation parameters for
evaluating network communication status using at least
said transfer rate and said communication performance
parameters; and

a iterlocking process controlling step of controlling an
interlocking process between said transmitting terminal
apparatus and said receiving terminal apparatus by use
of said evaluation parameters.

11. A transmitting terminal apparatus controlling method
for use by a transmitting terminal apparatus 1n a data sharing
system having at least display screen data shared between at
least said one transmitting terminal apparatus and at least one
receiving terminal apparatus connected via a network, said
transmitting terminal apparatus controlling method compris-
ing the steps of:

setting a transfer rate based on how fast said display screen
data were transierred previously to said recerving termi-
nal apparatus;

calculating a predicted completion time of a data transier
based on a predetermined transfer rate;

determining whether said data transfer 1s completed within
said predicted completion time;

changing said transfer rate 1f at least a predetermined num-
ber of results of the determination 1n said transfer rate

determining step are consecutively equal;

measuring communication performance parameters repre-
sentative of network communication performance
between said transmitting terminal apparatus and said
receiving terminal apparatus;

calculating evaluation parameters for evaluating network
communication status using at least said transfer rate
and said communication performance parameters; and

controlling an 1nterlocking process between said transmit-
ting terminal apparatus and said receiwving terminal
apparatus by use of said evaluation parameters.

12. A transmitting terminal apparatus controlling method
according to claim 11, wherein said communication perfor-
mance parameters include at least one of two factors consist-
ing of a delay time and a packet loss rate detected during
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signal exchanges between said transmitting terminal appara-
tus and said receiving terminal apparatus.
13. A transmitting terminal apparatus controlling method
according to claim 11, wherein said evaluating parameter
calculating step calculates said evaluation parameters based
on values obtained by weighting previous values of said trans-
fer rate and said communication performance parameters,
and the most recent values of said transier rate and said
communication performance parameters.
14. A transmitting terminal apparatus controlling method
according to claim 11, wherein, 11 there exist a plurality of
values of said evaluation parameters, said interlocking pro-
cess controlling step controls said interlocking process using
values obtained by weighting said plurality of values of said
evaluation parameters 1n keeping with different types of said
interlocking process.
15. A transmitting terminal apparatus controlling method
according to claim 11, wherein said interlocking process con-
trolling step either enables or disables interlocking function-
ality depending on different types of said interlocking pro-
Cess.
16. A transmitting terminal apparatus controlling method
according to claim 11, wherein said interlocking process con-
cerns at least one of three operations consisting of a remote
operation, a chat, and a file transfer;
wherein said remote operation 1s a process 1n which one of
said transmitting and said receiving terminal appara-
tuses remotely operates another terminal apparatus;

wherein said chat 1s a process carried out between at least
said one transmitting terminal apparatus and at least said
one recerving terminal apparatus; and

wherein said file transfer 1s a process elfected between at

least said one transmitting terminal apparatus and at
least said one receiving terminal apparatus.

17. A transmitting terminal apparatus controlling method
according to claim 11, further comprising the step of display-
ing communication status information about said network by
use of said evaluation parameters.

18. A transmitting terminal apparatus controlling method
according to claim 17, wherein, 1f there exist a plurality of
values of said evaluation parameters, said displaying step
displays said communication status information about said
network using values obtained by weighting said plurality of
values of said evaluation parameters for display purposes.
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